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The U.S. Army Corps of Engineers (USACE) issued a two-volume Comprehensive
Management Plan (CMP) in January 1999 for the Indiana Harbor and Canal project.  Volume
2 (dated September 1998) contained an hazardous, toxic, and radioactive waste (HTRW)
evaluation.  The U.S. Environmental Protection Agency (Dave Petrovsky), Indiana Department
of Environmental Management (Steve West) and East Chicago Waterway Management District
(Adriane Esparza) were contacted in June, 1999, to determine if any changes had occurred or
new regulatory issues been identified at the ECI site since the CMP.  No changes or new issues
were identified.

The HTRW evaluation, which was Appendix R in the CMP, is included in this appendix of the
Design Documentation Report in its entirety.  Since the CMP was issued, several places in the
appendix need to be updated:

1)  The Indiana Department of Environmental Management instead of the U.S.  Environmental
Protection Agency (as stated on page I-2) has primary Corrective Action authority under the
Resource Conservation and Recovery Act.

2)  At the time the appendix was written, two contractors were to perform future site
investigations and make the results available to USACE.  On pages I-3 and I-11, it was stated
that Geraghty & Miller (G&M) and ERM, respectively, were to conduct site investigations as
consultants to the Atlantic Richfield Company.  Geraghty & Miller’s report consisted of an
evaluation of the hydraulic interaction of the Canal and shallow groundwater.  Because the
report did not include any soil or groundwater analytical results, it has not been included in the
HTRW appendix.  Pertinent site investigation data from the ERM investigation was summarized
and is included as Attachment I-1 to the appendix. A reference was also made in the appendix
to a report written by Ecology & Environment, Inc.  This 1991 report preceded the site
investigations done by G&M and ERM and did not have new information on the site.  The
information in the above reports do not impact the conclusions of the HTRW evaluation. 

3)  In 1995, USACE collected groundwater samples from eight monitoring wells located in the
4 corners and center of the site.  The purpose of the sampling event was to analyze the
groundwater for the parameters that have pre-treatment requirements for the East Chicago
District’s (ECSD) Wastewater Treatment plant.  The samples were analyzed for volatiles using
method 8260; semi-volatiles using SW-846 method 8270; PCBs using SW-846 method 8080;
various metals and other parameters.  The metals analyzed were cadmium, chromium, copper,
lead, nickel, silver, thallium, and zinc using SW-846 method 6010 and mercury using SW-846
method 7470.  The other parameters analyzed were:  ammonia-nitrogen (EPA method 350.1);
cyanide (EPA method 335.3); fluoride (EPA method 340.2); phosphorus (EPA
method 365.2); oil and grease (EPA method 413.1); phenolics (EPA method 420.2); chlorides
(EPA method 325.3); sulfate (EPA method 375.4); alkalinity (EPA method 310.1); suspended
solids (EPA method 160.2), and dissolved solids (EPA method 160.1).  At that time the
hydrocarbon thickness was 3 feet in the center of the site, decreasing to less than a foot by the
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canal.  The other five wells measured had no hydrocarbon layer.  Prior to this time, the highest
measurement of the hydrocarbon thickness on the site was 7.8 feet.  The analytical results were
compared to ECSD’s pretreatment limits as shown in Attachment I-2.  The concentrations of
the samples were below the pretreatment discharge limitations for all parameters except two. 
The sample from MW-5 exceeded the benzene limitation and the sample from MW-1
exceeded the oil & grease limitation.  No volatile or semi-volatile chorinated compounds or
PCBs were detected.  None of this data impacts the conclusions of the HTRW evaluation. 
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1.                     AUTHORITY

The Water Resources Policies and Authorities ER 1165-2-
132, Hazardous, Toxic and Radioactive Waste (HTRW)
Guidance for Civil Works projects, requires that a site
investigation be conducted as early as possible to
identify and evaluate potential HTRW problems.  This
report documents the work performed during preparation of
the Environmental Impact Statement for the construction
of a Confined Disposal Facility (CDF) to be used for
dredge material from Indiana Harbor and Indiana Harbor
Canal, Indiana.

2.                     APPROACH

The purpose of this investigation was to evaluate the
extent of HTRW at the ECI site in East Chicago, Indiana
and to determine what impacts known HTRW materials will
have on construction and operation of a CDF at that site.
 This assessment relied primarily on coordination with
the U.S. Environmental Protection Agency (USEPA), the
Indiana Department of Environmental Management (IDEM),
the City of East Chicago and site characterization data
obtained by Geraghty & Miller, Inc., a consultant for
ARCO, Inc.  Additional information was obtained from the
USEPA Facilities Index System Database (FINDS).

3.                PROJECT DESCRIPTION

The ECI site had been owned and operated for 60 years by
Sinclair Oil Company, Inc.  Sinclair sold the site in
1968, prior to enactment of the Resource Conservation and
Recovery Act (RCRA), to Atlantic Richfield Company
(ARCO).  ARCO operated the site for 8 years and sold the
site in 1976 to Energy Cooperative, Inc. (ECI).  ECI
notified the USEPA, Region V on July 1, 1980 of hazardous
waste activity on the site.  ECI submitted a Part A
application on November 13, 1980 as required by RCRA and
acquired RCRA interim status.  The Part A application
indicated that slop oil emulsion solids from petroleum
refining (listed hazardous waste K049) and separator
sludge (listed hazardous waste K051) were being stored in
tanks and incinerated at the facility.  ECI filed for
Chapter 11 bankruptcy in 1981.  In 1984, U.S. Bankruptcy
Court, Northern District of Illinois, Eastern Division,
ordered the facility to be closed in an environmentally
sound manner. 
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ECI's contractor razed all above ground structures and
identified hazardous wastes for removal.  Identified
hazardous wastes included 600 cubic yards of API
separator sludge (K051) located in an API separator, two
tanks containing a total of 2,558 barrels of API
separator sludge, two tanks totaling 61 barrels of slop
oil emulsion solid (K049), six drums of tetraethyl lead
waste, and 7,000 barrels of waste gasoline.  In addition
to the tanks, storage containers and the incinerator,
there were several pits, sumps and spill areas.  Pumps
were removed from lead pump pits and then the pits were
filled.  There was no testing of residuals that remained
in the pits.  Subsequently, the site was graded for
drainage and covered with top soil.

Despite these activities, the hazardous waste units were
never closed in accordance with the requirements of RCRA
(40 CFR Part 265, Subpart G). RCRA requires closure when
a hazardous waste treatment, storage or disposal unit
ceases operation.  Under RCRA closure the site can either
be clean closed, meaning contamination is not present or
is removed, or closed in place, meaning contaminants are
contained in place and monitored.  It is anticipated that
clean closure would not be feasible for the ECI site. 

In addition, as the ECI facility was still seeking a
hazardous waste permit after November 8, 1984, the
facility is also subject to RCRA corrective action (RCRA
Sections 3004 (u) and (v), and 3008 (h)).  RCRA
corrective action requires remediation as necessary to
protect human health and the environment from all
releases of hazardous waste and hazardous constituents
from solid waste management units at the facility.  The
RCRA closure and corrective action requirements
associated with the portions of the site affected by the
CDF proposal have been integrated into the CDF design.  

The U.S. EPA and the Indiana Department of Environmental
Management (IDEM) share the responsibility for
administration and implementation of the RCRA program
within the State of Indiana.  Both IDEM and U.S. EPA
agree that the RCRA closure and corrective action issues
associated with the ECI site will need to be addressed. 
As noted above, IDEM and U.S. EPA have determined that
the closure of the hazardous waste units previously
housed at the facility and corrective action for the
facility portions which would underlie the CDF can be
incorporated into the CDF design.  The remaining
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corrective action requirements for the non-CDF facility
parcels at the ECI site would be addressed in the future.
 Proposals for the closure of RCRA hazardous waste units
in the State of Indiana must be approved by IDEM.  The
implementation of corrective action in the State of
Indiana is currently the responsibility of the U.S. EPA.

In 1989 the City of East Chicago foreclosed on the ECI
site as payment for back taxes, unaware of the site's
RCRA status.  Since the City of East Chicago became the
owner of the site without having approved corrective
action and closure plans in place, the City of East
Chicago assumed the RCRA liability and is currently the
responsible party.  A Phase III Subsurface
Characterization performed by ERM, Inc. confirmed the
USEPA's speculation that debris and underground storage
tanks and pipelines had been left in place.  The USEPA
anticipates that the contaminants on site will consist
mostly of crude oil and refined crude oil due mostly to
spillage.

In July 1990, the U.S. Coast Guard reported observation
of free product flowing from seeps on the ECI site into
the Lake George Branch of the Indiana Harbor Canal.  In
order to contain the flow, the City of East Chicago
installed 4 recovery wells in December of 1992.  The
wells were placed adjacent to an existing sheet pile wall
located parallel to the Lake George Branch of the Indiana
Harbor Canal, from Indianapolis Boulevard to the railroad
at the western edge of parcel IIA.  An inspection of the
sheet pile wall indicated that there may be a break near
the center of the wall.  The recovery wells were placed
at each end of the sheetpile wall, and near the suspected
break.  Analysis of the recovery water from the wells has
identified product from wells placed at the two ends of
the sheetpile wall but not from those placed near the
middle.

Twice during the 1980's the USEPA, investigated the ECI
site and tabulated a score for the site under the
Comprehensive Environmental Response Compensation and
Liability Act (CERCLA).  On both occasions the score was
not high enough to place the site on the National
Priorities List or the State Superfund List, but since
scores were tabulated, the site appears on the CERCLIS
Database.     
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ARCO's consultant, Geraghty & Miller, Inc. has conducted
a site investigation and in addition to geological data,
has collected information on the occurrence and thickness
of free phase hydrocarbons at the ECI site.  Geraghty &
Miller also intends to collect geochemical and
geotechnical data from the ECI site, which will be made
available to the Corps of Engineers upon receipt.

As noted above, various elements required to complete
RCRA closure/corrective actions for the underlying
portions of the CDF at the ECI facility have been
incorporated into the CDF design and would become
integral to the CDF. These include: (1) a slurry wall
around the perimeter of ECI Parcels I, IIA  and IIB
extending from the ground surface down about 33 feet to
the stiff clay underlying the site; (2) a clay cap on
Parcel I, tied into the slurry wall; (3) a groundwater
gradient control system on Parcels I, IIA, and IIB; and
(4) installation of an on-site facility for pre-treatment
of groundwater collected from Parcels I, IIA, and IIB, if
needed.  In contrast to Parcel I which would be capped
during the initial phase of CDF construction, final
closure of the CDF, would also fulfill the capping
requirements for the RCRA corrective action of Parcels
IIA and IIB.

Parcel I previously housed the RCRA hazardous waste units
at the facility.  These structures were razed along with
the rest of the above ground structures, but were never
closed in conformance with the RCRA regulations.  Due to
the apparent ubiquitous nature of the on-site
contamination on this Parcel and in accordance with their
regulatory authorities, IDEM determined that closure in-
place would be most appropriate for the area which
previously housed the hazardous waste units.  The in-situ
closure design for Parcel I would include a slurry wall,
a gradient control system consisting of ground water
extraction wells which would maintain ground water flow
into this portion of the CDF and an overlying 3-foot
compacted clay cap with a hydraulic conductivity of 10-7

cm/s.  The compacted clay cap would be placed on the
existing surface and would overlie Parcel I.  The slurry
wall would extend approximately 33 feet from the ground
surface into an underlying clay till unit.  U.S. EPA has
determined that construction of these components would
also address the corrective action requirements for
Parcel I.  These RCRA closure and corrective action
components have been incorporated into the proposed CDF
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design.  Once constructed, Parcel I would be subject to
the RCRA post-closure care and permitting requirements
applicable to hazardous waste units for maintenance and
monitoring.  Corrective action for the non-CDF portions
of the ECI site would be addressed at that time.  The
post-closure care requirements under RCRA would be
integrated into the maintenance and monitoring
requirements for the CDF. 

The CDF will also overlie facility Parcels IIA and IIB. 
Unlike Parcel I, these site portions never housed
hazardous waste units and are not subject to the RCRA
closure requirements.  However, these facility portions
are subject to the RCRA corrective action requirements,
which addresses releases associated with waste handling
practices to the environment.  Given the apparent
widespread presence of contamination associated with
these facility parcels, U.S. EPA determined that an
acceptable corrective action scenario for these site
portions would be similar to the proposed corrective
action scenario outlined above for Parcel I.  This would
consist of a perimeter slurry wall associated with a
hydraulic conductivity of 10-7 cm/s tied into the
underlying clay unit, and a ground water removal system
consisting of ground water extraction wells placed within
the interior of the slurry wall.  In contrast to the
placement of the overlying clay layer for Parcel I
providing the final cap for this site portion, final
capping of Parcel IIA and IIB would be done during final
closure of the CDF.  The corrective action components for
Parcels IIA and IIB would be incorporated into the CDF
design and connected to the closure/corrective action
components for Parcel I.  The corrective action
maintenance and monitoring requirements for these
facility parcels would integrated into the maintenance
and monitoring requirements of the CDF.

In addition, the facility would also be subject to
maintenance and monitoring requirements under the TSCA
authorization as the CDF would house the regulated PCB
sediments currently within the Project.  A subcell within
the CDF will be constructed in accordance with the
requirements under TSCA for the disposal of the Project
sediments associated with PCB concentration equal to or
exceeding 50 ppm.  These maintenance and monitoring
requirements for this subcell under TSCA would also be
integrated into the maintenance and monitoring
requirements for the CDF.
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Final closure design of the CDF and the corrective action
unit for Parcels IIA and IIB, would entail the placement
of cap.  After final closure, maintenance of the CDF will
include the removal of any volunteer vegetation which
could impact the hydraulic conductivity of the compacted
clay liner.

The U.S. Army Corps of Engineers, Chicago District
coordinated extensively with the USEPA, Region V and the
IDEM in 1992 to develop the plan discussed above to
combine the required RCRA closure and corrective actions
with construction of a dredged material confined disposal
facility on Parcels IIA and IIB of the ECI site.  The
objective of the discussions was to develop a combined
plan that was cost-effective and environmentally sound,
met regulatory requirements, and resulted in significant
cost savings for Federal interests.

The USEPA and the IDEM indicated that if the proposed CDF
were to be constructed on a clean upland site as opposed
to an existing contaminated site, such as the ECI site,
total hydraulic separation between the CDF and the site
would be required.  Total hydraulic separation would
involve construction of several very costly separation
liners and monitoring layers.  However, due to widespread
nature of the contamination at the ECI site, the closure
and the corrective action needs for the underlying
portions of the site have been incorporated into the CDF
design.  Thus the slurry wall and gradient control system
would be used to contain both the on-site contamination
and the contaminants associated with the Project
sediments.

4.                    SITE VISIT

Ms. Kay Nelson, Project Manager for the East Chicago
Sanitary District conducted a site visit in early June
1993 to evaluate the impact of heavy rainfall on the
site.  Ms. Nelson indicated that there appear to be no
new seeps on Parcels IIA and IIB (the proposed project
site).  Ms. Nelson indicated that the site has become
very densely vegetated since the summer of 1992.  She
reported seeing cottonwood trees and tall grass, making
identification of seeps and free phase liquid difficult.
 Ms. Nelson suspects that the recovery wells are
responsible for preventing the development of new seeps
on the main parcel.  Ms. Nelson visually inspected runoff
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from the site that was flowing into storm sewers along
Indianapolis Boulevard.  Ms. Nelson reported that there
was no visible free phase liquid in the runoff and there
was no evidence of staining on the concrete surrounding
the sewer grates.

U.S. Army Corps of Engineers, Chicago District personnel
have not inspected the site recently.  Site inspections
by U.S. Army Corps of Engineers personnel will be
included in future work.

5.                DATABASE INFORMATION

U.S. Army Corps of Engineers personnel reviewed the USEPA
Facilities Index Database System (FINDS) to identify
which sites in the City of East Chicago have been
included on the USEPA's Comprehensive Environmental
Response Compensation and Liability Information System
(CERCLIS) and the Resource Conservation and Recovery
Information System (RCRIS) databases.  This information,
shown in Table I-1, is not of particular importance in
this case, since it is already known that the proposed
site is regulated under RCRA, but the database retrieval
does show that the area in which this site is located is
heavily industrialized and contains numerous sites listed
on the CERCLIS database.
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5.1  AERIAL PHOTOGRAPHS & MAPS

An examination of aerial photographs taken in 1978 shows
numerous tanks and processing structures on the ECI site.
 The plant was obviously in operation as shown by
functioning stacks.  Some of the tanks on the site had
open tops and appear to have been filled or partially
filled with liquid.  Several undated aerial photos taken
after the site was leveled indicate that all of the
surface structures have been removed.  Some features such
as roads and railways are still visible.  It appears that
much of the area has been backfilled and graded. 
Outlines of concrete pads that once held storage tanks
are still visible, especially in the northern end of the
site.  There appear to be areas of sparse vegetation
perhaps indicating areas where spills had occurred or
where there are surficial quantities of construction
debris.  There appears to be an extensive pool of free
phase liquid north of the railroad track which may
consist of water or liquid contamination or some
combination of both.

One of the important features of East Chicago revealed by
the aerial photographs is the heavy industrialization of
the area.  All the land adjacent to the Lake George
Branch of the Indiana Harbor Canal and the Indiana Harbor
Canal is industrial, and appears to be centered around
refining and coal processing.  There is a residential
area northwest of the ECI site, but there is a band of
industrial property between the ECI site and the
residences.  There are no open nearby sites suitable for
construction of an upland CDF.  Open areas near the site
are either inundated with water or directly adjacent to
residential areas.

6.           SITE CHARACTERIZATION DATA

Geraghty & Miller, Inc. collected data from 49 wells,
borings and piezometers on the ECI site between November
20, 1991 and March 20, 1992 on presence and thickness of
free phase hydrocarbon product in the wells.  Plate I-1
shows the locations of wells, borings and piezometers and
the minimum and maximum product thickness where product
was encountered.  Table I-2 shows the thickness of the
free phase product during the period from 22 to 24 March
1993.  It should be noted that Table I-2 includes wells
not located in Parcels IIA and IIB and not shown in
Figure I-1.  Table I-3 shows the American Petroleum
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Institute (API) gravity and specific gravity for the
product encountered.  Table I-4 shows the API gravity,
viscosity and PCB concentration for samples of product. 
Additional site characterization data was collected by
ERM and summarized in a report entitled Phase III:
Subsurface Characterization of the ECI site.  The results
of this report have been discussed with numerous members
of the USEPA, the IDEM, the City of East Chicago and
Geraghty & Miller.  At the time this appendix was
prepared, however, the Phase III report was not available
for review. In addition, some information from the
Ecology & Environment Scoring of the ECI site was
discussed, but this report was also not available for
review.  These documents and all forthcoming
characterizations will be reviewed and discussed in
greater detail in the future.       

7.               PHONE COORDINATION

U.S. Army Corps of Engineers personnel coordinated with
Mr. Dave Petrovski of the USEPA, Ms. Carla Gill of the
IDEM, Ms. Kay Nelson of the City of East Chicago, and Ms.
Kathy Duchac of Geraghty & Miller, Inc. 

8.               HTRW ENVIRONMENTAL ISSUES

The presence of HTRW at the ECI site is well known. 
ARCO, Inc. and the City of East Chicago have documented
the presence of petroleum related HTRW, and will perform
a limited quantification of the volume and range of
wastes present.  Although construction of the CDF at the
ECI site may introduce some added liability that would
not be involved in construction at a clean site, it seems
likely that this liability will be offset by significant
cost savings in engineering and constructing the CDF, and
complying with regulatory requirements. 

The presence of the HTRW should not significantly impact
the design, construction, or operation of the CDF,
although it is likely that workers will be required to
wear personal protective equipment during construction. 
Personal protective equipment will also be required
during dredging the harbor and filling the CDF and
possibly for monitoring activity, but this is a result of
the nature of the sediment and not the location of the
CDF.
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Northwest Indiana is a heavily industrialized area. 
Building a CDF for Indiana Harbor sediments, some of
which are regulated under the Toxic Substances Control
Act (TSCA) due to PCB concentrations, in a clean area is
less desirable than constructing the CDF at the ECI site
for two reasons:

     a.     The USEPA and the IDEM have already indicated
that if the CDF is built at a noncontaminated or "green"
site, stringent liner and collection systems will be
required at substantial additional cost.  In addition,
the USEPA and the IDEM have already demonstrated that
they favor the plan to construct the CDF at the ECI site.
     b.     Building a CDF at a clean site would place
contaminated material on one of northwest Indiana's few
remaining green areas, and based on the demographic
layout of the area, possibly bring contaminated material
closer to a residential area.  In contrast, building the
CDF at the ECI site keeps the Indiana Harbor sediment in
an industrial area and will not consume one of the few
remaining green sites.

The ECI site is located in a prime location for
construction of a CDF, based on proximity to the dredging
location and ease of transporting the dredged sediment. 
The liability associated with loss of TSCA contaminated
sediment during transport to the ECI site is
significantly less than the liability associated with
transporting the sediment over land to a more distant
site.

In addition, since the CDF would be constructed in
conformance with RCRA closure and corrective action, it
seems likely that additional analysis required for design
of the CDF could be accomplished by cooperative efforts
with other parties involved.  Geraghty & Miller have
indicated their desire to tailor future ECI sampling and
analysis to U.S. Army Corps of Engineers requirements. 

Since the ECI site will be contained using a slurry wall
and a maintained inward gradient, the risk of migration
of sediment related contaminants is very low.

In addition to disposal of dredged material from the
Federal navigation channel, materials excavated from the
Inland Steel Company and LTV Steel Company berthing areas
is also expected to be placed in the CDF.  Dredged
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materials generated from the Inland Steel Consent Decree
sediment remediation activities would be disposed of in
the CDF as well.  Any potential problems that might arise
could be dealt with cost effectively, and the cost would
be spread out among the all the parties involved.

9.                  CONCLUSIONS

There is significant petroleum based HTRW contamination
at the ECI site.  However, the HTRW should have no
significant adverse impact on the design, construction or
operation of the CDF.  In fact, the condition of the ECI
site will allow for construction of a CDF without costly
liner and collection systems.  Cooperative efforts
between the parties involved will allow much of the
necessary analysis to be conducted and paid for by non-
Federal interests.
































